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Introduction

● The research community has shown interest in user modelling and user 
profiling over the last years. 

● Many different user models have been introduced, including 
• abstract user descriptions, like Personas, 
• ontology-based user models or 
• XML-based models. 

● However, there is a lack of a unified user modelling technique able to describe 
user characteristics in detail with focus on the elderly and disabled. 

● An extension of UsiXML language is proposed, which enables the detailed 
description of the user, including 
• possible disabilities, 
• the affected by the disabilities tasks
• Physical
• Cognitive
• behavioral/psychological user characteristics
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Related work

● The notion of ontology-based user models was first developed by Razmerita et al. in 
2003 that presented the OntobUM, a generic ontology-based user modelling 
architecture. 

● GUMO has been also proposed, which seems to be the most comprehensive 
publicly available user modelling ontology to date. 

● XML-based languages for user modelling have also been proposed. UserML  has 
been introduced as a user model exchange language. 

● There are also many existing standards related to user modelling. 
• The ETSI ES 202 746 standard specifies user preferences, including needs of people 

with disabilities, device related preferences and provides UML class diagrams 
describing the structure of the user profile. 

• ISO/IEC 24751-1:2008 provides a common framework to describe and specify learner 
needs and preferences on the one hand and the corresponding description of the 
digital learning resources on the other hand so that individual learner’s preferences 
and needs can be matched with the appropriate user interface tools and digital 
learning resources. 

• ETSI EG 202 116 contains definitions of user characteristics, including sensory, 
physical and cognitive abilities and also describes how user abilities are changing 
over years. 
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Proposed UsiXML extension

● In order to create user models that could be automatically 
used by software tools/modules/frameworks, the use of a 
machine-readable format is essential. 

● The goal of the current research is to define a formal way to 
describe users, including elderly and people with disabilities. 

● Thus, the detailed description of user’s disabilities as well as 
the affected/problematic (due to the disabilities) tasks has to 
be supported. 

● UsiXML has been chosen to be the basis of the proposed 
user modelling technique, as 
• it can sufficiently describe user tasks, 
• has some primal support for user description and 
• it is easily extensible, due to its XML nature. 
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Proposed UsiXML extension (2)

Two new models are introduced and added to UsiXML’s uiModel: 
• the disabilityModel and 
• the capabilityModel
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Disability Model

● The disabilityModel describes all the possible disabilities of the user 
as well as the affected by the disabilities tasks. 

● Each disability element has a name and a type (e.g. motor, visual, 
etc.). 

● Each affectedTask element has the following attributes: 
• id: task’s unique identity
• type: the type of the task (e.g. motor, visual, etc.)
• name: task’s name
• taskObject (optional): the name of the task object (e.g. “door handle” may be the 

task object for task “open door”)
• details (optional): some details/comments concerning the execution of the task
• failureLevel: an indicator showing the failure level of the task due to the 

disabilities [accepted values: 1 to 5] – failureLevel=5 means that the user is 
unable to perform the specific task 
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Disability Model – UML class diagram
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Capability Model

● The capabilityModel describes in detail 
• the physical, 
• cognitive and 
• the behavioral/psychological user characteristics. 

● The majority of the parameters of the proposed 
user model concerns the physical characteristics, 
as most of them are measurable and independent 
from the environment, in contrast with the cognitive 
and behavioral/psychological ones. 

09 & 10/02/2012 Kaiserslautern, Germany



Capability Model (2)

More specifically, the capabilityModel contains the following basic elements:
• a) general: container for some general characteristics (e.g. gender, ageGroup)
• b) generalPreferences: container for user’s needs/preferences (e.g. preferred input/output 

modality, preferred sound volume, etc)
• c) anthropometric: container for the anthropometric data (e.g.: weight, stature, head length, 

sitting height bideltoid breadth, etc.), 
• d) motor: container for the motor parameters (e.g.: wrist/elbow/shoulder flexion, hip 

abduction, etc.), 
• e) vision: container for the visual parameters (e.g.: visual acuity, glare sensitivity, spectral 

sensitivity, etc.), 
• f) hearing: container for the hearing parameters (e.g.: resonance frequency, hearing 

thresholds, etc.), 
• g) speech: container for the speech parameters (e.g.: voice pitch, fundamental frequency, 

syllable duration) 
• h) cognition: container for the cognitive parameters (e.g.: memory, etc.) and 
• i) behaviour: container for the behavioral parameters (e.g.: valence, emotional intelligence, 

etc.). 
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Capability Model – 
UML class diagram
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User Model example – 
UsiXML source code
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The proposed user modelling technique in 
practice

● A use case is presented, where the proposed user modeling 
technique is used. In the context of the VERITAS EU funded project 
(FP7 – 247765), a framework that performs automatic simulated 
accessibility testing of designs in virtual environments has been 
developed.

● The Simulation Module which is the core component of the 
VERITAS Simulation Framework gets as input:
• A Virtual User Model expressed in UsiXML (according to the proposed 

extension) describing a virtual user with disabilities.
• A Simulation Model expressed in UsiXML (using the taskmodel of UsiXML) 

describing the functionality of the product/service to be tested.
• One or more Task Models expressed in UsiXML (using the taskmodel of 

UsiXML) describing in detail how the complex tasks (e.g. driving, computer use, 
etc.) are decomposed into primitive tasks (e.g. grasp, pull, etc.)

• A Virtual Prototype representing the product/service to be tested.
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The proposed user modelling technique in 
practice (2)

● The Simulation Module, then, simulates the interaction of the virtual 
user (as it is defined in the Simulation Model) within the virtual 
environment. The disabled virtual user is the main “actor” of the 
physically-based simulation that aims to assess if the virtual user is 
able to accomplish all the necessary actions described in the 
Simulation Model, taking into account the constraints posed by the 
disabilities (as described in the Virtual User Model). 

09 & 10/02/2012 Kaiserslautern, Germany



VERITAS Simulation framework 
architecture
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VERITAS Simulation framework 
architecture
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Virtual environment example 
representing a common car interior 
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Virtual User Models - Details
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Simulation Results

09 & 10/02/2012 Kaiserslautern, Germany



Conclusion
● The proposed user modeling technique enables the detailed users’ 

description, including elderly and people with disabilities. 
● The basic advantage of the proposed user models against the 

personas, which is probably the most popular existing technique of 
describing a user, is the machine-readable format. 

● Additionally, the structure of the proposed user model is easily 
extensible by to its XML nature. 

● The introduced user model is strictly correlated with user tasks. 
Thus, the fact that the new user modeling technique is based on 
UsiXML offers another advantage, as UsiXML can sufficiently 
describe user tasks. 

● The proposed user models could be used in various simulation 
platforms, enabling the simulation process for virtual users with 
different characteristics or in adaptive user interfaces, where the 
user interface of an application could dynamically change in order 
to fulfill user’s needs/preferences. 
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